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Objective: Doping is known as an important public health problem. Prominent sports events can be 
blemished due to doping. The role of general practitioners as an important part of the health system in 
the prevention of doping is obvious. Previous studies have shown they have been presumed 
themselves ill-prepared in dealing with this topic. This study set out to investigate the amount of 
knowledge and attitude among medical interns toward doping. 
Materials and Methods: This cross-sectional study was conducted on 100 medical interns in 
Taleghani hospital, Tehran, Iran Subjects were asked to complete a 35-item questionnaire. The 
questionnaire consisted of four parts: demographic data, status of physical activity, knowledge, and 
attitude. Knowledge was measured by questions regarding identifying prohibited drugs, adverse 
effects of banned drugs, WADA as an original source of published list of prohibited drugs, and 
regulations related to anti-doping rules violation. The attitude was measured based on a 5-point Likert 
scale. The more negative attitude toward doping was shown by higher scores. 
Results: The mean age was 25.39+/-1.43. Only 8% of students were familiar with WADA as an 
original source of doping. Approximately 90% of students were not aware of sanctions of anti-doping 
rules infraction. 65%, 33% and 2% of our subjects had poor, good and very good knowledge 
respectively. The mean score of attitude was 19.68+/-2.88. 
Conclusion: Our findings revealed, the senior medical students had negative attitudes toward doping 
and also their level of knowledge was poor in this regard. 
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Introduction 
The socio-economic and political benefits of 
sports have been evident worldwide (1). The 
use of illegal substances to enhance 
performance (doping) is known as an 
important public health problem (2), which 
can lead to several health problems for the 
athletes (3, 4). The origins of doping in sports 
go back to the creation of the sport itself (5, 6). 
The prominent sports events can be blemished 
due to doping, such as the Tour de France (7, 
8). World Anti-Doping Agency (WADA) 
publishes a list of banned drugs and techniques 
annually in order to deal with this issue (7). 
Drugs have been widely used in order to 
enhance the performance (9, 10), especially in 
athletes. Ephedrine has been reported to be 
used by 2.8 million US athletes to provide 
additional stimulation (1). It has also been 
demonstrated that most of the general 
practitioners (GPs) has been faced with doping 
cases (11). GPs are known as an important part 
of the health system in dealing with doping 
(12). However, they have poor knowledge on 
doping (11, 13). 
Previous studies have shown GPs has been 
presumed themselves ill-prepared in dealing 
with this topic, however most of them have 
considered their important role to cope with 
doping (13). 
Prescribing Neurofen, over-the-counter 
stimulants containing ephedrine, in Sydney 
Olympic is a good example of the poor 
knowledge of physicians, which resulted in the 
revocation of a gold medal in Gymnastic. 
Also, physicians had their licenses suspended 
for two years (14). According to the WADA, 
the development of anti-doping contemplation 
and accomplishment can be achieved through 
qualified educational planning (13). Only a 
small number of GPs have noted that they 
were provided with courses on doping in their 
higher education curriculum (7). This study 
aimed at determining the level of knowledge 
and attitude of medical interns on doping as 
senior medical students. 
 
Materials and Methods 
This cross-sectional study was conducted on 
100 medical interns in Taleghani hospital 
affiliated to the Shahid Beheshti University of 
Medical Sciences from October to December 
2019. The Institutional Review Board of the 
Shahid Beheshti University of Medical 
Sciences approved the study protocol. Subjects 
who agreed to participate in the study were 
asked to complete a 35-item questionnaire. 
The questionnaire consisted of four parts 
assessing different characteristics of the 
subjects: 1) demographic data (4 items), 2) 
status of physical activity (1 item), 3) 
knowledge (25 items), and 4) attitude (5 
items). Its validity was calculated in a previous 
study (15). The status of physical activity was 
defined as active and inactive. Subjects were 
classified as active by doing at least 150 min 
of physical activity per week. 
Knowledge was assessed by 25 questions 
regarding identifying prohibited drugs, adverse 
effects of the banned drugs, WADA as an 
original source of a published list of prohibited 
drugs, and regulations related to an anti-
doping rule violation. The total score was 
measured by counting the correct answers. 
Knowledge scores were categorized in three 
classes, including poor (≤60%), good (61–
83%), and very good (≥84%) as described by 
Auersperger et al.(13) and Wanjek et al. (16). 
The attitude was evaluated via a 5-point Likert 
scale. Considering 5 attitude questions, its 
score ranged 5-25 and high scores indicated 
more negative attitude toward doping. 
The questionnaire was tested with 30 students 
before the study and the questions were 
corrected, if needed. For statistical analysis, 
IBM Statistical Package for Social Scientists 
(SPSS) Version 23 was used. Independent-
Sample T-Test and one-way analysis of 
variance (ANOVA) test were used to compare 
the means of quantitative variables. A P value 
of less than 0.05 was regarded significant. 
 
Results 
The statistical population consisted of 100 
medical interns with female to male ratio of 
48:52. The mean age of participants was 
25.39+/-1.43 years and 30% of them resided in 
dormitories, where as others lived in their own 
houses. In addition, 14, 30, 31, and 25 subjects 
were studying in the 1st, 2nd, 3rd, and 4th 
semesters of the internship, respectively. 
Moreover, 23% of the interns stated that they 
had regular physical activity. 
Based on the obtained results, 65%, 33%, and 
2% of our subjects had poor, good and very 
good knowledge regarding doping, 
respectively. Table 1 demonstrates the 
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different banned drugs. Chi-square test results 
showed no significant difference in knowledge 
score between male and female students who 
resided in the dormitory and the others who 
studied in the1st, 2nd, 3rd and 4th semesters 
(p-value=0.736, 0.489, and 0.71, respectively). 
As shown in figure 1, the difference between 
active and inactive subjects was statistically 
significant (p= 0.004). A considerable fraction 
of our samples (92%) were not familiar with 
WADA as a primary source of information 
about doping. Only 9% of the students knew 
sanctions for anti-doping rules violation 
committed by the athletes. This number 
increased to11% when they were asked for the 
penalty for the team physicians. 
In addition, 39% of the subjects were 
classified in the poor category in terms of 
knowledge about the adverse effects of banned 
drugs. The mean score of attitude was 19.68+/-
2.88. Based on the results, 65% and 34% of 
medical students selected strongly agreed and 
agreed with choices, respectively, when they 
were asked about the role of the physician in 
the prevention of doping. As seen in table 2, 
attitude was not affected by sex, the semester 








Although some athletes are exposed to doping 
unconsciously (1), performance enhancement 
is a common cause to use illicit drugs by some 
athletes (17). In this study, we aimed at 
determining the level of knowledge and 
attitude of the medical interns toward doping. 
According to the obtained results, 99% of 
medical students believed that physicians had 
a substantial role in the prevention of doping. 
This finding is consistent with that of Woods 
and Moynihann (91%) (18) and Laure et 
al.(89%) (11)studies. However, it was reported 
69% by Auresperger et al.(13).  
Our findings revealed that only 8% of the 
students were aware that WADA publishes a 
list of prohibited drugs. In a study in Greece, 
25% of the subjects were informed about the 
WADA role (19). 
In a review article (2011), the knowledge score 
of the physicians was poor(20). In this study, 
approximately two-thirds of the students had 
poor knowledge, as well.  Most of the subjects 
had a negative attitude toward doping, which 
is consistent with a review of six studies on the 
attitude of the European GPs(20). As 
mentioned above, one of the biggest doping 
scandals in Olympics history occurred at the 
2000 summer Olympics in Sydney. It showed 
that the lack of knowledge in physicians can 
make such problems both for themselves and 
the athletes. Another important finding was 
that most of the students scored over 60% in 
the knowledge about adverse effects. This 
finding further supports the idea of 
Auersperger et al. (13)who reported that the 
lack of knowledge in medical students was due 
to more specific ambiguities regarding doping 
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The level of knowledge was not statistically 
different between male and female students, 
which was consistent with the findings of the 
study by Auersperger et al.(13). We found that 
students who had regular physical activity 
were more familiar with doping. However, 
further studies are needed to confirm this 
result. 
Our subjects were selected from undergraduate 
students that can be regarded as both the 
strength and weakness of the study. Studying 
interns as senior medical students can 
represent the advantages and disadvantages of 
their university curriculum. However, it can be 
a source of bias owing to the underestimating 
the level of knowledge. 
Conclusion 
The most important finding of this study is that 
the senior medical students had negative 
attitudes toward doping and also their level of 
knowledge was poor in this regard. 
Appropriate educational planning is necessary 
to achieve a higher level of knowledge. In 
addition, knowledge enhancement prevents 
many probable difficulties for physicians and 
athletes. 
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